20A206




10
11
12
13
14




[2

[1]
20H05878
225,810
X00 10
20H05879
175,240
A01
6
20H05880
178,260
AO1
6
20H05881
148,840
A02
7
20H05882
191,620
A02
5
20H05883
137,760
AO3
3
20H05884
98,670
AO3
4
[1]

[2]




X00

HP




10




AO1




AO1




AO2

SPring-8




AO2




AO3




AO3

Al

10




[2

[1]
21H05550
13,000
01
1
21H05553
MOF 7,800
AO1 .
21H05561
3,900
AO1
1
21H05563
X 3,900
AO1
1
21H05564
7,800
AO1
1
21H05566
ro1 Bl - 7,800
1
21H05567
Fe-Fe 7.800
A0l
1
[1]
[2]

11




[2

[1]
21H05568
7,800
AOL
1
21H05569
7,800
A01 L
21H05572
7,800
A01
1
21H05573
7,800
A01
1
23H04097
11,310
A01
1
23H04098
p01 3,250
1
23H04099
13,300
A01
1
[1]
[2]

12




[2

[1]
23H04110
11,050
AO1
1
23H04112
6,500
AO1 .
23H04113
MOS 3,250
AO1
1
23H04116
6,500
AO1
1
23H04117
6,500
AO1
1
23H04119
ro1 B 6,500
1
23H04124
6,500
AO1
1
[1]
[2]

13




[2

[1]
23H04125
11,050
AO1
1
21H05546
7,800
A02 )
21H05547
7,800
A02
1
21H05549
12,740
A02
1
21H05551
Vg 7,540
A02
1
21H05574
102 7,800
1
23104094
6,500
A02
1
[1]
[2]

14




[2

[1]
23H04095
6,370
A02
1
23H04096
R 10,920
A02 L
23H04104
6,500
A02
1
23H04118
11,050
A02
1
23H04122
CoDELMA 5,460
A02
1
21H05544
203 7,800
1
21H05552
7,800
A03
1
[1]
[2]

15




[2

[1]
21H05560
13,000
A03
1
23H04093
6,500
A03 L
23H04100
6,760
A03
1
23H04105
11,050
A03
1
39
[1]
[2]

16




322,400,000 248,000,000 74,400,000
289,800,000 224,250,000 65,550,000
294,580,000 226,600,000 67,980,000
289,110,000 222,420,000 66,690,000
272,610,000 210,270,000 62,340,000
1,468,500,000 1,131,540,000 336,960,000

17




1(a)—(c)
@)

(©)

CONQUEST

(a).(b)

r3DJ&E

v R—=R2 MG D 3 RITRIFFIIICHLY #lA TE 72, 3 DB S 7eiG A

(b)




900

BREHEL 108 - FRETNTO
& oA S
@l )

[FRD) 2—L4]

.'~.
WEEREHN 7 | =REAs F—7Sif&+P 0 LA 74 bEIRRICE TS
Na-K As,V (ZF)Y 7R % — &b ROy —
| A: F—/3y | BRBHEEE | C:#8/7EN 7 7 RBROBHRFEE

i

SDEMY A RIS

2014-2018

(b): AsaV

deNOx

B: 27l - ZRZELBHRFEE

T WEO (K] OEEY A O
5 RGO K0y R IABIEREL B, FHETH
.| FHAEA

(a): Na-K
As Si VY ) B
(o):
A B C
(X00) A0l A02 AO03
Order/Disorder
/
J-PARC
@ 30% ( )
@ CO:
@ 100 cm?/V s

@ 105



2023467 - 202546 8

LRER-28
LHEAR2MDI

F &

(b)

2(a) AO01 A02 AO03 3
(X00) A0l - A02-A03-A01
(2023 6 ) (2025 6 ) 2(b)
(153 )
70 — 94 13
67 37
2
Order/Disorder
X
Order/

Disorder



€))
@

€))
@

@

(1-1)
Order/Disorder
(CREST,
) 7
Springer 5
(SIMaP)
27.5%
(30%)
21
14 (
)
2023,24
(1-2) (G )
TiO2
[88]
Al
[8,15]
[85] SiO;
[2] Al203 / 5
MOS-FET
X /X
[22] 37
(135 )
1.3X104 % (As:CdTe) [33]
13.3 GPa (SrTiO3)

20pm 3



( 3[23]
[28]

GUI
(SOVA: Structural Order Visualization and Analysis)
[46] Order/Disorder

3D_ AIR_IMAGE[47]

( 4
MD
(MD)
N
( 95 EN
AN
4
2023 Springer ”Hyperordered Structures in
Materials”
(
J-PARC (2022 25)
TiO2 1%
[11] Nb
10K X
1-3)
[26,27]
@
COVID-19
2022
J-PARC

J-PARC

1nm

Library of Hyperordered

( 230 )

1
2
3
4
5
6
7
80 500 1000 1500 2000
REF R (fs)
5 MD Si
)
Nb
[24]
/



AO1-1

@
RO2 RO3 RO4 ROS RO6
(mm), B tge1) )
W | (XEE
2
b3
( G( ) )
Bi
Bi
(A01 G A02 G )
: X
LiVS: TaTez Bi2RhsSe:
(A02 G )
2
L1
(AO1 G A02 G )
(A02 G )
1 Nbs+ Gas* TiO2 Nb5+ Ga3+
[5,11]
2 FeSe (7o) Tc
Ko.7Ca0.3Cs [4.9]
3 PET
10~20 [12]
ZrO2x
[73]
TiO, Nb>*  AlI*
[74]
X TaTe,
LiVS2 [80, Phys. Rev. B ]
GRRM
[93]
T
[75]
EuvO:H Eu
X [84, Inorg. Chem. ]
( : : : )




@

) G)
Tio;
TiO2 NbxTi1xO2 (x = 0~0.02)
42K Nb
[001] 0.5% Nb
5 [110]
Nb
A02 G AO03
G G
Nb [11]
(A02 G AO03 G G( )
Ko.7Cap.3Cs
10 K (Te) Ko.7Ca0.3Cs
AO02 G X
K Ca K Ca
KCs CaCs
X Ca
K 1A T.
Ca
Tc [4] (Front
Cover ) (AO2 G)
Q) G G)
HMF
4- (HMF)
GRRM
A01-1
HMF
[93] ( G( )
Al-Nb TiO,
TiO,
10.0 mol% TiO2
5.0 mol%
[74] ( G( )
G( ) EuVO:H
X (XAS)
EuVvO:H
SPring-8
EuvO:H
20% Eu3+
[84] ( ) ( ) G( )

o

Eu 0‘ §
@ S
.

1500 °
® 9
#1000 °° °
A
[11)]=4
500
o :
Qe (Nbe|1-x)02
0 05 1.0 15 20
X (%)
A A A A A AN A AN AN
[ 7ol 1ol 1ol 1ol 1ol ol
1000000019000
:?: :?zvzgzwzng 01 1ol 10!
[ 1ol 1ol I 1eCa 10l ol
10008008000 0009!
O 0l I T Jel I I IO 1®
9000000000000
I zgzzzgzlzv,zgzvlw ol 1ol
A A pTYTYSYPTSvTYSYR
ol v‘:?:\q IOl IOl IoI 1ol 1o
A A AAANA AN A AN
[ o1 1er Jer POSCOSOE
K layer
0000008000000
) Ca cluster
AN

e -
OO0

oH
1

( /

P
T I\ I3
7N L)

o
¢ - ° OH N~
L J L s -~
N — — N
L N/ | VA

° E e X

I ¥
< Lo on

| o

Al Nbs*

Ferroelectrics !

S e

to

> o
o2

Anion ordered 2D structure

XAS
Euz*

@0




A01-2
€Y)

NMR
NMR 3

MOF
AlMepO
MBP-1

Isotactic poly(4-methyl-1-pentene) (P4MP1)

1 SiO:
SiO2
75M0Os (R: M: W or Mo)
2 TiNb2O7 Li
10%
3
5~14
: Ga AlMepO Ga
MBP-1 Mn
: X
: Y3+
YBOs 3-ring

RO2 RO3 RO4 RO5 RO6

(881 )

L vgmz) |
______
Lo | 5
LRE .
TiEm
FE )
(AO1 G )
(A02 G )
(A3 G )
0.8 GPa
25R203—
R3+
[1,2,6,7]
(270 mAh gt )
TiNb207
[3]
Si/Al
24
[15]
[85]
PAMP1
[89]
[81]
GaN WS:

[79,100]



@

(@) €))
(Si/Al) G Ii:I °u Iijl
Al BARE A
Si/Al Jc71'54°|~ A 74 b
AR Al \\')=<‘r ° B
deNOX ] [ BE
[13, 15] ( ) =
1 PN B Q
v Lo o BT
0.8 e ’
»
5 1 EF] EN ) —
[2] ( ) (A02 G)
(@) G G)
24 78K
Cs*
FAU
97.3% =8
4714 b
[85] ( ) G( )
WS
2 WS:2 MD
(S'\W 1.9 S SIW
1.7 S DFT SIW 1.7
SIW 1.9
SIW 1.7
[vo1C  G( )
25 T T T 25 T T T
R— Tk SIS Vi1 S
AO01-2 Li 20} = s 4 20 : l- i
TiNb20~ X = i = ¥
g1sr » 1§95 |8 re<
o o _Av'
10 m 4 1of {' } .
LHRE L 290 LB L o< W
%5 10 15 20 25 °%5 10 15 20 25
Birth (A) Birth (A)
« )
Li [3] ( ) (A02 G A03 G)



AO2-1

€h)
0.1 at% 10 pm
X X X
1
X
GaAs Bi
Bi
(TM) BiFeOs
X
Fe-Fe
Fe
X
1 X
pm
A SiO2
: 2 X
Zr
3 X
10 GPa
: Sc AIN
NaNbOs Ca
Na
Bi GaAs TEM
Bi As
Sm
FessNiss
SrTiOs3 X

RO2 RO3 R0O4 RO5 RO6

X e 1] )
2 }fm?; ~(EK >
4 E
a4
¢ G ) )
X
TMOs
( G ) )
(AO1 G )
X
0.1 at%
[23,28,32]
Zr—0-Si/Al [29]
X
[23, J. Synchrot. Raidat. ( )]
Sc
Sc [91]
[70]
Bi X
[92]
X
[77]
BaTiOs
X [82]

[101]



@

(@) ©))
X /X
X /X
2022 3 SPring-8 BL47XU 3 37
(135 ) A0l
[22] ( ) (AO1
G G)
/ SiO2 1200 °C/7.7 GPa
/20 GPa
S(Q) First Sharp Diffraction Peak (FSDP)
FSDP
1300 °C/7.7 GPa
[32,45] ( ) (AO1 G AO03 G)
X ZrOz
ZrOo
X Zr O Si Al
(@) G G)
X
1 pm X um
(Ba, Ca)(Zr, Ti)Os  Zr
SrTiOs  Sr-Ka 13.3
GPa X
[23, J. Synchrot. Radiat. ) ( G( )
A0l G AO03 G)
BaTiOs
BaTiOs
[82] (Editor’s Pick) ( G ( )
SiO4
MFI
MFI
intertetrahedral 0-O

MFI
[25] (

) (AO1

2.0t f B!

—Pristine
—7.7 GPa/400 °C
—7.7 GPa/1200 °C

—7.7 GPa/1300 °C
0 2 4 6 8
Q (A1)
Zr—O-Si/Al
[29]
- Ay

NPD anvil

N'PD\‘ Helium

. medium

Cam,
mechanism

Glass

G A03  G)



A02-2

@
(1SS)
X
X
SPring-8 BL25SU X
2
ISCAL
(A02
NaRTiOs (R: )
1 ISS
2 X
SPring-8
3 Sn-doped La(O,F)BiS:
+2
Ir3*
Yb
Yb?
ISCA1
C-O-AlI-0O-C
[86,98]
LiCoF3
Co
All3

Al203

NMR X Erar diahd)
‘ | (1R452]
‘ | (12423
a2 CE o
SPring-8 ¥ [
/
(A02 G
G )
(A1 G A02 G
NMR XAFS
[29,31,42]
X
keV
Sn Bi
Sr2lrOs
[35,41]
Yb3  SiC
ISCAl X
[83]
Al,Os
C-O
c Li
[99]c
B@AI12-

RO2 RO3 R04 RO5 RO6

[78,87,97]



@

(@) G)
2,000
MgO-SiO2
A02-1 /
[31,42] (AL G A02 G A03 Q)
X
X RFA
X
30 um
EIAE 10,000 Bi-Tes Bi 2052
(3380 eV) Mo0S2 Mo 3ds2 (2108 eV)
(A2 G A03 Q)
(@) G G)
/
GaN
/
[Al203 C-O-
Al-O-C GaN/Al:03 Ga
SiO2 GaN
Ga-O [86,98] ( ) ( G( )
Ta@Sils
Ta@Si1s .
(SA) 2  distorted C,,
3 C3V 7-d D4d D IR | R s NP,
Ta@Siis SA : ? N 5 W
X (EXAFS) ; & n 1,
Tals EXAFS 2 Ta@Sis 7@ P
Ta@Siis SA  Cav [, | e~ 0
4 6 8 10
A-1
[7887.971(  )( ()G( ) das.
Si0,
SiO2 MFI
MFI (a-MF1)
X
a-MFI
RMC
[34] (AL G A02  G)



A03-1

@
CONQUEST RO2 RO3 RO4 ROS RO6
(FE ), (5881 ]
(AO1 G A02 G )
(A01 G A02 G )
G
(A02 G )
MOS
GaN
(A02 G A0S G )
1
TS-LPP
[49,50]
2 Nb TiO2 Nb
[2Fe—2S]
[60, J. Am. Chem. Soc. ]
3 N2O MOR N20
[48,59]
X
X [91]
Ti-O
[89,95]
G Sr(Fe1-xCo0x)Oy
[72]
GaN Ga

[98]



@

(@) ©))
TiO,
A0l G TiO2 05% Ti Nb
5
Nb Tis+ Tis+
Nb
c
[11, J. Am. Chem. Soc. (2 )] (AO1 G A02 G G (
N20 MOR
N20 @]
H2O
Ca Na N20
8
[48] (AO1 G)
[2Fe—2S]
1ns Phe65
[59,60] (AO1 G)
(@) G G)
TiO,
3 PAW Projector Augmented Wave TiO:
4
PBEsol Ti PAW
[9s1(C G( )
G( )
Sr(Fe1.xCox)Oy SFCO
X
A03 G
SFCO Co

2023
[72] ( ) ¢ )



A03-2
€Y)

A CT-XAFS
Mg
2 Mg-Zn-Y
(A02 G
(A02
X (CrN1-xOx)
(A02
CoDELMA
CoDELMA
(A02
1
[28,53]
2 SO, o
SiO2
[54]
3 SOVA
Mg Zn3MgsYs
[94, Nat. Phys. ( )]
CrN1-xOx X X

CMOS

Si

RO2 RO3 RO4 RO5 RO6

[ER&E1]

)
G )
G G )

G )

SiO2 A

Si
[46,65]
[71]

[96]

[76]



PD

CrN
(CrN 1-XOX)

[96] (

SOVA

[46] (AO2

(@) G)
SIEF#: 8 9
BHAE: 098 0.50
HE: 0.15 0.28
SR R ses
[54] ( ) (AO1 G A02 G)
(RMC)
RMC

3D-AIR-IMAGE  Python
[47,53] (A2  G)

PD
PD
[3] (AO1  G)
(@) G G)
cr N O
(x=3%)
(x=33%)
G( ) A0l G A02 G G)
2

GUI

G)



Order/Disorder

(

(Al203) [36]
5,6

2

5 (AlOs)
( 6 ) MOS-FET
Al203
Al203
[86]( 6 )

Order

CREST

”»

Hyperordered Structures in Materials -Disorder in Order and

Order within Disorder—> 2023 11
2024 4
J. Ceram. Soc. Jpn.
2025 6 427

1
2025

Disorder

TR 7R =5

Al,O,

vy N

Blue: AID,, Red: AlO;,

FEI I 7 AALO,

Kolchi Hayashi Editor

Hyperordered

Structures in

Materials

Disorder in Order and Order within
Disorder




2025 8 J. Ceram. Soc. Jpn. Special Issue on Hyper-Ordered Structure Science
2025 1
2023 8 Ceramics Japan
2022 10
2022 9 J. Phys. Soc. Jpn. Hyper-Ordered Structures: Recent Progress and Future Perspectives
3.
COVID-19 2020,2021
2
(SIMaP)
(ESRF)
(FAUY( ) (2019-28
) 2024 4
FAU 2023
3
27.5% (30%)
2
‘25/1/29-31  Japan House (London) Symposium on Hyperordered Structure Science in London
‘24/7/10-13 PIMS (Saskatoon) International Workshop on Hyperordered Structures and Quantum Materials
‘23/9/24-29 IRN Aperiodic (Evian) International Conference on Complex Orders in Condensed Matter

‘23/5/22-24 HERAEUS (Bad Honnef) Beyond Imperfections: New Structure-Property Relationships in Ceramics and Glasses
‘22/9/19-21  IRN Aperiodic (Grenoble) Exploration of Atomistic Disorder in Long-range Ordered Systems and of Order in Disordered Materials

4.
117 126
{ Zn Mg
(2018-22)( : ) Mg
Mgo9.2ZNo.2Yo.6 X
¢ 8
(2017-21)( ) I1(Photosystem I1)
CaMn4Os [58] ZngYy Zn;Mg,Y,
(2019-23)( )
( ) 8

"International Conference on
Complex Orders in Condensed Matter”

“International Workshop on Hyperordered Structures and Quantum Materials”
(A) (2022-26) ( )

17 2023



corresponding author

( )

AO0L 2

1. %K. A. Kirchner, S. Ogasawara, M. Jeem, H. Ohta, A. Suzuki, H. Tajiri, T. Koganezawa, L. S. R. Kumara, J. Nishii, J.
C. Mauro, Y. Matsuo, and *M. Ono, “Controlling thermal conductivity of amorphous SiOx films through structural
engineering utilizing single crystal substrate surfaces”, Nano Lett. 25, 7748-7753 (2025).

2.5%*M. Ono, Y. Tanabe, M. Fujioka, H. Yamada, K. Ohara, S. Kohara, M. Fujinami, and J. Nishii, “Direct observation
of( the t(;pological pruning in silica glass network; the key for realizing extreme transparency”, NPG Asia Mater. 17,
5 (2025).

3. ¥¢*N. Kitamura, H. Matsubara, K. Kimura, |. Obayashi, Y. Onodera, K. Nakashima, H. Morita, M. Shiga, Y. Harada, C.
Ishibashi, Y. Idemoto, and K. Hayashi, “Relationship between network topology and negative electrode properties in
Weadsley—Roth phase TiNb.O7”, NPG Asia Mater. 16, 62 (2024).

4. Y¢N. Happo, A. Kubota, X. Yang, R. Eguchi, H. Goto, M. Ikeda, K. Kimura, Y. Takabayashi, J. R. Stellhorn, S.
Hayakawa, *K. Hayashi, and Y. Kubozono, ‘“Nanophase separation in K1.,CaCsg revealed by X-ray fluorescence
holography and extended X-ray absorption fine structure”, Chem. Mater. 36, 4135-4143 (2024).

5.¥¢*H. Taniguchi, T. Watanabe, T. Kuwano, A. Nakano, Y. Sato, M. Hagiwara, H. Yokota, and K. Deguchi,
“Unconventional polarization response in titanite-type oxides due to hashed antiferroelectric domains”, ACS Nano
18, 14523-14531 (2024).

6. ©H. Inoue, *A. Masuno, M. Shiga, and Y. Watanabe, “Nearly close-packed atomic arrangements in BaTi»Os glass”,
Scripta Materialia 252, 116271 (2024).

7. *A.Masuno, S. Munakata, Y. Okamoto, T. Yaji, Y. Kosugi, and Y. Simakawa, “Crystal-like atomic arrangement and optica
properties of 251 a,03-75M00; binary glasses composed of isolated MoO42”, Inorg. Chem. 63, 5701-5708 (2024).

8. J Yu, K. lyoki, S. P. Elangovan, H. Fujinuma, T. Okubo, and *T. Wakihara, “Unexpected low temperature activity
with low N2O emission of stabilized Al-rich zeolite beta for selective catalytic reduction of NOy”, Chem. Eur. J. 30,
€202303177 (2024).

9. ©M. Ikeda, H. Li, Z. Zhang, Y. Yamamoto, H. Goto, R. Eguchi, H. Ishii, Y.-F. Liao, Y. Takabayashi, K. Hayashi, and
*Y. Kubozono, “Pressure dependence of superconductivity in alkaline earth metal-doped FeSe: toward completion of
thge g}ésoezcgl)iagram of superconducting transition temperature versus FeSe layer distance”, Chem. Mater. 35, 4338
434 .

10. *J. Harada, H. Takahashi, R. Notsuka, M. Takehisa, Y. Takahashi, T. Usui, and H. Taniguchi, “Ferroelectric ionic
molecular crystalswith significant plasticity and alow melting point: high performancein ﬁot—pre&ed polycrystalline
plates and melt-grown crystalline Sheets”, Angew. Chem. Int. Ed. 62, €202215286 (2023).

“Controlling dielectric properties of Nb + X (X = Al, Ga, In) co-doped and Nb-doped rutile-type TiO, single crystals”,
J. Mater. Chem. C 11, 1304-1310 (2023).

12. J. J. Wiesfeld, M. Asakawa, T. Aoshima, A. Fukuoka, E.J.M. Hensen, and *K. Nakajima, “A catalytic strategy for
selective production of 5-formylfuran-2-carboxylic acid and furan-2,5-dicarboxylic acid”, ChemCatChem, 14,
€202200191 (2022).

13. A. Minami, P. Hu, Y. Sada, H. Yamada, K. Ohara, Y. Yonezawa, Y. Sasaki, Y. Yanaba, M. Takemoto, Y. Yoshida, T.
Okubo, and *T. Wakihara, “Tracking sub-nano-scale structural evolution in zeolite synthesis by in situ high-energy
z(—ray)total scattering measurement with pair distribution function analysis”, J. Am. Chem. Soc. 144, 23313-23320

2022).

14. *N. Kitamura, K. Kimura, N. Ishida, C. Ishibashi, and Y. Idemoto, “Effects of Ca substitution on the local structure
and oxide-ion behavior of layered perovskite lanthanum nickelate”, Front. Mater. 9, 954729 (2022).

155%T. Yoshioka, K. lyoki, Y. Hotta, Y. Kamimura, H. Yamada, Q. Han, T. Kato, C. A. J. Fisher, Z. Liu, R. Ohnishi, Y.
Yanaba, K. Ohara, Y. Sasaki, A. Endo, T. Takewaki, T. Sano, T. Okubo, and *T. Wakihara, “Dealumination of small-
pore zeolites through pore-opening migration”, Sci. Adv. 8, eabo3093 (2022).

16©*H. Taniguchi, T. Hattori, T. Isobe, A. Nakano, |. Terasaki, and M. Hagiwara, “A large piezoelectric voltage coefficient
in aluminate-sodalite-type improper ferroelectric oxides”, J. Mater. Chem. C, 9, 15649-15653 (2021).

17. S. Yamaguchi, S. Fujita, K. Nakajima, S. Yamazoe, J. Yamasaki, T. Mizugaki, and *T. Mitsudome, “Air-stable and
reusable nickel phosphide nanoparticle catalyst for the highly selective hydrogenation of d-glucose to d-sorbitol”,
Green Chem. 23, 2010-2016 (2021).

18. M. Sheng, S. Yamaguchi, A. Nakata, S. Yamazoe, K. Nakaima, J. Yamasaki, T. Mizugaki, and T. Mitsudome,
“Hydrotal cite-supported cobalt phosphide nanorods as ahighly active and reusable heterogeneous catalyst for ammonia-
free selective hydrogenation of nitrilesto primary amines’, ACS Sustain. Chem. Eng. 33, 112380-11246 (2021).

19@T. Taguchi, Y. Wang, X. Yang, H. Li, Y. Takabayashi, K. Hayashi, T. Miyazaki, Y.-F. Liao, H. Ishii, H. Goto, R. Eguchi,
and *Y. Kubozono, “Emergence of a pressure-driven superconducting phase in Bag 77N &y 23Ti2Sh,0”, Inorg. Chem.
60, 3585-3592 (2021).

20. R. Sato, Z. Liu, C. Peng, C. Tan, P. Hu, J. Zhu, M. Takemura, Y. Yonezawa, H. Yamada, A. Endo, J. Garcia-Martinez,
T. Okubo, and *T. Wekihara, “Engineering mesopore formation in hierarchical zeolites under high hydrostatic
pressure”, Chem. Mater. 33, 8440-8446 (2021).

21. C.-T. Chen, K. lyoki, P. Hu, H. Yamada, K. Ohara, S. Sukenaga, M. Ando, H. Shibata, T. Okubo, and *T. Wakihara,
“Reaction Kinetics-regulated formation of short-range order in an amorphous matrix during zeolite crystallization”,
J. Am. Chem. Soc. 143, 10986-10997 (2021).




A02 2

225%*H. T4qjiri, S. Kohara, K. Kimura, S. Halubai, H. Morimoto, N. Happo, J. R. Stellhorn, Y. Onodera, X. Qiao, D.
Urushihara, P. Hu, T. Wakihara, T. Kinoshita, and K. Hayashi, “Diffractometer for element-specific analysis on local
structures using a combination of X-ray fluorescence holography and anomalous X-ray scattering”, J. Synchrot.
Radiat. 32, 125-132 (2025).

230@A. Gadelmawla, Y. Yamamoto, *K. Kimura, H. Sekhar, N. Happo, K. G. Webber, T. Matsushita, H. Tajiri, and K.
Hayashi, “Application of x-ray fluorescence holography to a single grain in polycrystalline ferroelectric ceramics”,
Rev. Sci. Instrum. 96, 035107 (2025).

245%D. Kyotani, S. H. Oh, S. Kitani, Y. Fujii, H. Hijiya, H. Mizuno, S. Kohara, A. Koreeda, A. Masuno, H. Kawaji, S.
Kojima, Y. Yamamoto, and * T. Mori, “Relationship between the boson peak and first sharp diffraction peak in glasses”,
ci. Rep. 15, 9617 (2025).

255%*S. Kohara, S. Sato, M. Shiga, Y. Onodera, H. Masai, T. Wakihara, A. Masuno, A. Hirata, N. Kitamura, Y. Idemoto,
K. Kimura, and K. Hayashi, “Unravelling the density-driven modification of the topology generated by the
interconnection of SiO4 tetrahedra in silica polymorphs”, J. Ceram. Soc. Jpn. 132, 653-662 (2024).

265¢* K. Kimura, S. Tsutsui, H. Miyazaki, S. Nakagami, Y. Nishino, and K. Hayashi, “Thermal insulation enhanced by the
dopant-induced phonon softening discovered in thermoelectric Heusler compounds”, Acta Mater. 281, 120439 (2024).

27. *K. Kimura, S. Tsutsui, Y. Yamamoto, A. Nakano, K. Kawamura, R. Kgjimoto, K. Kamazawa, A. Martin, K. G.
Webber, K. Kakimoto, and K. Hayashi, “Ca-induced phonon softening in BaTiOs revealed by inelastic x-ray and
neutron scattering”, Phys. Rev. B 110, 134314 (2024).

28¥¢*A. Hirata, S. Sato, *M. Shiga, Y. Onodera, K. Kimoto, and *S. Kohara, “Direct observation of atomic density
fluctuation originated from the first sharp diffraction peak in SiO. glass”, NPG Asia Mater. 16, 25 (2024).

295* Y. Onodera, * Y. Takimoto, H. Hijiya, Q. Li, H. Tqjiri, T. Ina, and S. Kohara, “Formation of zirconium oxide crystal
nucleus in the initial nucleation stage in aluminosilicate glass investigated by X-ray multiscale analysis”, NPG Asia
Mater. 16, 22 (2024).

30©*H. Masai, M. Koshimizu, H. Kawamoto, H. Setoyama, Y. Onodera, K. Ikeda, S. Maruyama, N. Haruta, T. Sato, Y.
Matsumoto, C. Takahashi, and T. Mizoguchi, “Combinatorial characterization of metastable luminous silver cations”,
Sci. Rep. 14, 4638 (2024).

31©Y. Shuseki, *S. Kohara, T. Kaneko, K. Sodeyama, Y. Onodera, C. Koyama, A. Masuno, S. Sasaki, S. Hatano, M.
Shi%a, |. Obayashi, Y. Hiraoka, J. T. Okada, A. Mizuno, Y. Watanabe, Y. Nakata, K. Ohara, M. Murakami, M. G.
Tucker, Marshall T. McDonnell, H. Oda, and T. Ishikawa, “Atomic and electronic structure in MgO—SiO2”, J. Phys.
Chem. A, 128, 716-726 (2024).

325%S. Sato, M. Miyakawa, T. Taniguchi, Y. Onodera, K. Ohara, K. Ikeda, N. Kitamura, Y. Idemoto, and *S. Kohara,
“Synthesis of hyperordered permanently densified silica glasses by hot compression above the glass transition
temperature”, J. Ceram. Soc. Jpn. 132, 427 (2024).

335%*A. Nagaoka, K. Kimura, A. K. R. Ang, Y. Takabayashi, K. Yoshino, Q. Sun, B. Dou, S.-H. Wei, K. Hayashi, and K.
Nishioka, “Direct observation of group-V dopant substitutional defect in CdTe single crystals”, J. Am. Chem. Soc.
145, 9191-9197 (2023).

34©*H. Masai, S. Kohara, T. Wakihara, Y. Shibazaki, Y. Onodera, A. Masuno, S. Sukenaga, K. Ohara, Y. Sakai, J. Haines,
C. Levelut, P. Hébert, A. Isambert, D. A. Keen, and M. Azuma, “Siliceous zeolite-derived topology of amorphous
silica”, Commun. Chem. 6, 269 (2023).

35y%R. Horie, T. Matsushita, S. Kawamura, T. Hase, K. Horigane, H. Momono, S. Takeuchi, M. Tanaka, H. Tomita, Y.
Hashimoto, K. Kobayashi, Y. Haruyama, *H. Daimon, Y. Morikawa, M. Taguchi, and J. Akimitsu, “Origin of
unexpected 1r3* in a superconducting candidate Sr2IrOs system analyzed by photoelectron holography”, Inorg. Chem.
62,10897-10904 (2023).

36. *H. Hashimoto, Y. Onodera, S. Tahara, *S. Kohara, K. Yazawa, H. Segawa, M. Murakami, and K. Ohara, “Structure
of alumina glass”, Sci. Rep. 12, 516 (2022).

373%Y. Yamamoto, K. Kawamura, H. Sugimoto, A. Gadelmawla, *K. Kimura, N. Happo, H. T&jiri, K. G. Webber, K.
Kakimoto, and K. Hayashi, “Significant displacement of calcium and barium ions in ferroelectric (BapsCan.1)TiO3
revealed by x-ray fluorescence holography”, Appl. Phys. Lett. 120, 52905 (2022).

380*H. Kizaki, *K. Hayashi, C. Lu, N. Happo, S. Hosokawa, S. Hidaka, S. Hayashi, M. Suzuki, and N. Uchitomi,
“Anomalous atomic fluctuations in the local structure around Mn of (Zn,Sn,Mn)As thin films”, Phys. Rev. B. 106,
64434 (2022).

39©@A. Suzuki, M. Ikeda, H. Ishii, Y.-F. Liao, Y. Takabayashi, K. Hayashi, H. Goto, R. Eguchi, and *Y. Kubozono,
“Superconducting properties of Pd1.xPtBi2 over a wide pressure range”, J. Phys. Chem. C 126, 9948-9955 (2022).

40y¢M. Fukumoto, *Y. Hirose, B. A. D. Williamson, S. Nakao, K. Kimura, K. Hayashi, Y. Sugisawa, D. Sekiba, D. O.
Scanlon, and T. Hasegawa, “Ligand field-induced exotic dopant for infrared transparent electrode: W in rutile SnO5”,
Adv. Funct. Mater. 32, 2110832 (2022).

410Y. J. Li, Z. X. Sun, N. Kataoka, T. Setoguchi, Y. Hashimoto, S. Takeuchi, S. Koga, T. Muro, S. Demura, K. Noguchi,
H. Sakata, T. Matsushita, |. Kawasaki, S. Fujimori, T. Wakita, Y. Muraoka, and *T. Yokoya, “Incorporation site and
valence state of Sn atomsin Sn-substituted La(O, F)BiS; superconductor”, J. Phys. Soc. Jpn. 91, 54602 (2022).

42. *T.Ishikawa, P. -F. Paradis, and C. Koyama, “Thermophysical property measurements of refractory oxide melts with
the electrostatic levitation furnace in the ISS”, Front. Mater. 9, 954126 (2022).

430Y. Li, Z. Sun, N. Kataoka, T. Setoguchi, Y. Hashimoto, S. Takeuchi, S. Koga, T. Muro, S. Demura, K. Noguchi, H.
Sakata, T. Matsushita, |. Kawasaki, S. Fujimori, T. Wakita, Y. Muraoka, and *T. Yokoya, “Incorporation site and
valence state of Sn atomsin Sn-substituted La(O,F)BiS; superconductor”, J. Phys. Soc. Jpn. 91, 054602 (2022).

440* S, Kohara, M. Shiga, Y. Onodera, H. Masai, A. Hirata, M. Murakami, T. Morishita, K. Kimura, and K. Hayashi,
“Relationship between diffraction peak, network topology, and amorphous-forming ability in silicon and silica”, Sci.
Rep. 11, 22180 (2021).

455%¢Y. Onodera, *S. Kohara, *P. S. Salmon, A. Hirata, N. Nishiyama, S. Kitani, A. Zeidler, M. Shiga, A. Masuno, H.
Inoue, S. Tahara, A. Polidori, H.E. Fischer, T. Mori, S. Kojima, H. Kawaji, A.l. Kolesnikov, M.B. Stone, M.G. Tucker,
M. T. McDonnell, A. C. Hannon, Y. Hiraoka, |. Obayashi, T. Nakamura, J. Akola, Y. Fujii, K. Ohara, T. Taniguchi,
and O. Sakata, “Structure and properties of densified silica glass: Characterizing the order within disorder”, NPG
Asia Mater. 12, 85 (2020).




AO03 2

46. SOVA: https.//www.shiga-lab.org/sova

47. 3D-Air-Image: https://sites.google.com/hyperordered.org/3d-air-image/home

48©®S. Yamaguchi, P. Hu, H. Ya, P. Xiao, *A. Nakata, T. Miyazaki, Y. Morikawa, J. N. Kondo, K. Tange, K. Tonokura, M.
Takemoto, Y. Yonezawa, T. Yokoi, K. lyoki, T. Okubo, and * T. Wakihara, “Adsorption behavior of low-concentration
nitrous oxide on natural mordenite zeolite”, Microporous and Mesoporous Mater. 388, 113550 (2025).

49. S. Li, T. Miyazaki, and *A. Nakata, “Theoretical search of characteristic atoms in supported gold nanoparticles - a
large-scale DFT study -”, Phys. Chem. Chem. Phys. 26, 2025120260 (2024).

50. *A. Tanaka, A. Saito, T. Murata, A. Nakata, and *T. Miyazaki, “Large-scale DFT calculations of multi-component
glass systems (Si02)o.70(Al1203)0.13(XO)o.17 (X = Mg, Ca, Sr, Ba): Accuracy of classical force fields”, J. Non-Cryst.
Solids 625, 122714 (2024).

51. Y.Tsa, Y. Hashimoto, Z. X. Sun, T. Moriki, T. Tadamura, T. Nagata, P. Mazzolini, A. Parisini, M. Bosi, L. Seravalli,
T. Matsushita, and *Y. Yamashita, “Photoelectron holographic study for atomic site occupancy for Si dopants in Si-
doped k-GaxO3(001)”, Nano Lett. 24, 3978 (2024).

52. *Y. Takano, H. X. Kondo, and H. Nakamura, “Quantitative evaluation of noncovalent interactions with negative
fragmentation approach including basis set superposition error correction”, Bull. Chem. Soc. Jpn 97, uoae091 (2024).

53©*T. Matsushita, Y. Hashimoto, H. Tomita, Z. Sun, S. Kawamura, M. N. Fujii, and J. Mizuno, “An algorithm to correct
chf s062n7siziz\ggr3§ﬁstribution of a retarding field analyzer for photoelectron holography”, e-J. Surf. Sci. Nanotechnol.

545/¢M. Shiga, A. Hirata, Y. Onodera, and H. Masai, “Ring-originated anisotropy of local structural ordering in amorphous
and crystalline silicon dioxide”, Commun. Mater. 4, 91 (2023).

55@*P. S. Salmon, A. Zeidler, M. Shiga, Y. Onodera, and S. Kohara, “Ring compaction as a mechanism of densification
in amorphous silica”, Phys. Rev. B 107, 144203 (2023).

560@*T. Matsushita, Y. Hashimoto, H. Tomita, Z. Sun, S. Kawamura, M. N. Fujii, and J. Mizuno, “An algorithm to correct
the sengitivity distribution of a retarding field analyzer for photoelectron holography”, e-J. Surf. Sci. Nanotechnol.
2023-027, (2023).

57©*K. Hayashi, S. Kawamura, Y. Hashimoto, N. Akao, Z. Huang, W. Saito, K. Tasaki, K. Hayashi, T. Matsushita, and
Y.Zé\giggglé)i, “Effects of oxygen on lattice defects in single-crystalline Mg.Si thermoelectrics”, Nanomaterials, 13,
1

580*A. K. R. Ang, Y. Umena, A. Sato-Tomita, N. Shibayama, N. Happo, R. Marumi, Y. Yamamoto, K. Kimura, N.
Kawamura, Y. Takano, T. Matsushita, Y. C. Sasaki, J-R. Shen, and K. Hayashi, “Development of serial X-ray
fluorescence holography for radiation-sensitive protein crystals”, J. Synchrotron Rad. 30, 368-378 (2023).

59. H. Fujikawa, H. X. Kondo, and Y. Kanematsu, *Y. Takano, “Random forest classifier of heme proteins using
porphyrin distortions and axial ligands of heme”, Chem. Lett., 52, 503 (2023).

60©*T. Nakayoshi, Y. Ohnishi, H. Tanaka, G. Kurisu, H. X. Kondo, and *Y. Takano, “Effects of active-center reduction
of plant-type ferredoxin on its structure and dynamics: computational analysis using molecular dynamics simulations”,
Int. J. Mol. Sci. 23, 15913 (2022).

61©H. Ishikawa, S. Yamaguchi, A. Nakata, K. Nak%iima, S. Yamazoe, J. Yamasaki, T. Mizugaki, and *T. Mitsudome,
“Phosphorus-aloying as a powerful method for designing highly active and durable metal nanoparticle catalysts for
the deoxygenation of sulfoxides: ligand and ensemble effects of phosphorus”, JACSAu. 2, 419-427 (2022).

625%* Y. Kanematsu, A. Narita, T. Oda, R. Koike, M. Ota, Y. Takano, K. Moritsugu, |. Fujiwara, K. Tanaka, H. Komatsu,
T. Nagae, N. Watanabe, M. Iwasa, *Y. Maéda, and *S. Takeda, “Structures and mechanisms of actin ATP hydrolysis”,
Proc. Natl. Acad. Sci. U.SA. 119, 2122641119 (2022).

63. K. Takeyasu, Y. Sawaki, T. Imabayashi, S.E.M. Putra, H.H. Halim, J. Quan, Y. Hamamoto, |. Hamada, Y. Morikawa,
T. Kondo, T. Fujitani, and *J. Nakamura, “Hydrogenation of formate species using atomic hydrogen on a Cu(111)
model catalyst”, J. Am. Chem. Soc. 144, 12158-12166 (2022).

64©S. Takeuchi, Y. Hashimoto, H. Daimon, and *T. Matsushita, “High-precision atomic image reconstruction from
photoel ectron hologram of O on W(110) by SPEA-L1”, J. Electron Spectrosc. Relat. Phenom. 256, 147177 (2022).

65¥¢* E. Minamitani, T. Shiga, M. Kashiwagi, and |. Obayashi, “Topological descriptor of thermal conductivity in
amorphous Si”, J. Chem. Phys. 156, 244502 (2022).

660* S. Hosokawa, N. Happo, K. Hayashi, T. Matsushita, and A. Yamashita, “Three-dimensional atomic image of FeSe
high-temperature superconductor by x-ray fluorescence holography”, e-J. Surf. Sci. Nanotechnol. 20, 36-41 (2022).

670*A. S.-Tomita, A. K. R. Ang, K. Kimura, R. Marumi, N. Happo, T. Matsushita, S.-Y. Park, N. Shibayama, Y. C.
Sasaki, and *K. Hayashi, “X-ray fluorescence holography of biological metal sites: Application to myoglobin”,
Biochem. Biophys. Res. Commun. 635, 277-282 (2022).

685 J. Hyodo, K. Tsujikawa, M. Shiga, Y. Okuyama, and *Y. Yamanishi, “Accelerated discovery of proton-conducting
perovskite oxide by capturing physicochemical fundamentals of hydration”, ACS Energy Lett. 6, 2985-2992 (2021).

69. T. Nomura, T. Kimura, Y. Kanematsu, D. Yamada, K. Yamashita, K. Hirata, G. Ueno, H. Murakami, T. Hisano, R.
Yamagiwa, H. Takeda, C. Gopalasingam, R. Kousaka, S. Yanagisawa, O. Shoji, T. Kumasaka, M. Yamamoto, Y.
Takano, H. Sugimoto, *T. Tosha, *M. Kubo, and *Y. Shiro, “Short-lived intermediate in N,O generation by P450 NO
reductase captured by time-resolved IR spectroscopy and XFEL crystallography”, Proc. Natl. Acad. Sci. U.SA, 118,
€2101481118 (2021).

30

“Strain-induced reduction of centrosymmetry in rare-earth iron garnet thin films”, Adv. Electron. Mater. 2400735 (2025).

729%Y. Isoda, *T. N. Pham, R. Aso, S. Nakamizo, T. Majima, S. Hosokawa, K. Nitta, Y. Morikawa, Y. Shimakawa, and
*D. Kan, “Stahilization of oxygen vacancy ordering and electrochemical-proton-insertion-and-extraction-induced
large resistance modulation in strontium iron cobalt oxides Sr(Fe,Co)Oy”, Nat. Commun. 16, 56 (2025).



73. *M. Matsuda, Y. Himeno, K. Shida, M. Matsuda, M. Mitsuhara, and Y. Nakajima, “Periodic oxygen-defective ZrO,«
films with room-temperature ferromagnetism produced by precisely controlling oxidation of metallic Zr foil” Scr.
Mater. 242, 115944 (2024).

740M. Kawasaki, T. Kuwano, H. Taniguchi, S. Fujihara, and *M. Hagiwara, “Effect of AI-Nb codoping on dielectric
properties and breakdown strength of rutile TiO2 ceramics” J. Ceram. Soc. Jpn. 132, 304 (2024).

75¥¢* Y. Yakiyama, M. Li, D. Zhou, T. Abe, C. Sato, T. Akutagawa, T. Matsumura, N. Matubayasi, and H. Sakurai, “Biased
bowl-direction of monofluorosumanene in the solid state”, J. Am. Chem. Soc. 146, 5224-5231 (2024).

76. H.Daimon and S. Matsushima, “Cubic coil system composed of three sets of cubic triple coils to produce wide area
0.66% uniform magnetic field in any direction”, Rev. ci. Instrum. 95, 074704 (2024).

770*S. Nakashima, K. Kimura, N. Happo, A. K. R. Ang, Y. Yamamoto, H. Sekhar, A. |. Osaka, K. Hayashi, and H.
Fujisawa, “Intermediate multidomain state in single-crystalline Mn-doped BiFeOs Thin films during ferroelectric
polarization switching”, Sci. Rep. 14, 14358 (2024%.

structure (EXAFS) measurements on alkali metal superatoms of Ta-atom encapsulating Siis Cage”, J. Phys. Chem.
Lett. 15, 5376-5381 (2024).

790R. Otsuka, K. Shimizu, H. Wakabayashi, and *S. Watanabe, “Investigating the atomic structures and electronic
properties of WS2 thin films with sulfur vacancies via a neura network potential-aided first-principles study”, Appl.
Phys. Express 17, 115501 (2024).

80. *N, Katayama and K. Kojima, “Molecular formation and precursory local distortion in layered LiX; (X=0, S. Se)”,

J. Phys. Soc. Jpn. 93, 111004 (2024).
81y¢* T. Ohkubo, S. Sasaki, A. Masuno, and E. Tsuchida, “Ab initio molecular dynamics study of trivalent rare earth rich

borate glasses: Structural insights and formation mechanisms”, J. Phys. Chem. B 128, 11800-11813 (2024).
825¢K. Yamakawa, H. Nakada, K. Kimura, K. Oikawa, M. Harada, Y. Inamura, K. Ohoyama, and *K. Hayashi, “Atomic

imaging of BaTiOz by multiple-wavelength neutron holography”, J. Phys. Soc. Jpn. 93, 104601 (2024).
830*S. Aral, R. Kobayashi, M. Adachi, K. Kimura, and H. Masai, “Possibility of two-dimensiona ordering of

cryptochrome 4a from European robin”, Biochem. Biophys. Res. Commun. 737, 150513 (2024).

Ishimatsu, D. Shiga, H. Kumigashira, K. Kinjo, S. Kitagawa, K. Ishida, T. Terashima, K. Fujita, T. Mashiko, K.
Yanagisawa, K. Kimoto, and * H. Kageyama, “Large perpendicular magnetic anisotropy induced by an intersite charge
transfer in strained EuV O.H films”, J. Am. Chem. Soc. 145, 21807 (2023).

855%*F. Kishimoto, T. Yoshioka, R. Ishibashi, H. Yamada, K. Muraoka, H. Taniguchi, T. Wakihara, and K. Takanabe,
“Direct microwave energy input on a single cation for outstanding selective catalysis”, Sci. Adv. 9, eadi1744 (2023).

863 ¢* M. N. Fujii, M. Tanaka, T. Tsuno, Y. Hashimoto, H. Tomita, S. Takeuchi, S. Koga, Z. Sun, J. I. Enriquez, Y. Morikawa,
J. Mizuno, M. Uenuma, Y. Uraoka, and * T. Matsushita, “Atomic imaging of interface defectsin an insulating film on
diamond”, Nano Lett. 23, 1189-1194 (2023).

87¥¢T. Inoue, M. Hatanaka, and *A. Nakajima, “Oxidative activation of small aluminum nanoclusters with boron atom
substitution prior to completing the endohedral B@Al12> superatom”, J. Am. Chem. Soc. 145, 23088—-23097 (2023).

88. A. Kutana, Y. Shimano, and R. Asahi, “Permittivity boosting by induced strain from local doping in titanates from
first principles”, SCi. Rep., 13, 3761 (2023).

89. H.Murashige, Y. Higlima, Y. Sanada, and * A. Chiba, “In situ X-ray and infrared measurements of alkane absorption and
desorption processes of isotactic poly(4-methyl-1-pentene) film”, Macromolecular Symposia, 408, 2200090 (2023).

90. K. Hasegawa, *T. Shimizu, T. Ohsawa, I. Sakaguchi, and N. Ohashi, “Full polarization reversal at room temperature
in unsubstituted AIN”, Appl. Phys. Lett. 123, 192903 (2023).

91¥¢*S. Hosokawa, K. Kobayashi, A. Koura, F. Shimojo, Y. Tezuka, J. Adachi, Y. Onodera, S. Kohara, H. Tajiri, A.
Chokkalingamh, and T. Wakihara, “Atomic and electronic structures of an Ag-containing 4A zeolite”, Microporous
Mesoporous Mater. 359, 112662 (2023).
evaluation of GaAs;-xBix obtained by solid-phase epitaxial growth of amorphous GaAs:-xBix thin films deposited on
(001) GaAs substrates”, J. Cryst. Growth 601, 126945 (2023).

93©K. Tashiro, *M. Kobayashi, K. Nakajima, and T. Taketsugu, “Computational survey of humin formation from 5-
(hydroxymethyl)furfural under basic conditions” RSC Adv. 13, 16293 (2023).
analysis around solute-element in annealed M ggg.2ZNo2Y 06 aloy using X-ray fluorescence holography”, Mater. Trans.
64, 750-755 (2023).

variants of projector augmented wave potential of titanium on their geometric and dielectric properties”, ACS Omega
8, 22003-22017 (2023).

960 *M. Kitaura, S. Watanabe, H. Masal, T. Ina, H. Setoyama, M. Ishizaki, T. Nakanishi, Y. Matsushima, T. Kunimoto,
and A. Ohnishi, “Valence and local structure analyses of Eu and Dy ions in Sro-MgSi2O7: Eu, Dy long persistent
phosphorescence phosphors synthesized by solid state reaction”, Chem. Lett. 52, 190-193 (2023).

975%M. Shibuta, T. Inoue, T. Kamoshida, T. Eguchi, and *A. Nakajima, “Alis~ and B@AI1,~ superatoms on amolecularly
decorated substrate”, Nat. Commun. 13, 133 (2022).

980*M. Uenuma, S. Kuwaharada, H. Tomita, M. Tanaka, Z. Sun, Y. Hashimoto, M. N. Fuijii, T. Matsushita, Y. Uraoka,
“Atomic structure analysis of gallium oxide at the Al,03s/GaN interface using photoelectron holography”, Appl. Phys.
Exp. 15, 085501 (2022).

99. Y. Matsuo, Y. Matsukawa, M. Kitakado, G. Hasegawa, S. Yoshida, R. Kubonaka, Y. Yoshida, T. Kawasaki, E.
Kobayashi, C. Moriyoshi, S. Ohno, K. Fujita, K. Hayashi, and *H. Akamatsu, “Topochemical synthesis of LiCoF3
with a high-temperature LiNbOs-type structure”, Inorg. Chem. 61, 11746-11756 (2022).

100. K. Shimizu, Y. Dou, E. F. Arguelles, T. Moriya, E. Minamitani, and * S, Watanabe, “Using neural network potentials

to study defect formation and phonon properties of nitrogen vacancies with multiple charge states in GaN” Phys. Rev.
B 106, 054108 (2022).

101¥¢* N, Ishimatsu, S. lwasaki, M. Kousa, S. Kato, N. Nakajima, N. Kitamura, N. Kawamura, M. Mizumaki, and S.
Kakizawa, “Elongation of Fe-Fe atomic pairsin the Invar aloy FessNiss”, Phys. Rev. B 103, L220102 (2021).



1. ©H. Daimon, T. Matsushita, F. Matsui, K. Hayashi, Y. Wakabayashi, “Recent advances in atomic resolution three-
dimensional holography”, Adv. Phys.: X, 2350161 (2024).
2.0 , ”, Ceramics Japan 58, 502-550 (2023).

)

3. ©K.A.Kirchner, D. R. Cassar, E. D. Zanotto, M. Ono, S. H. Kim, K. Doss, M. L. Badker, M. M. Smedskjaer, S. Kohara,
L. Tang, M. Bauchy, C. J. Wilkinson, Y. Yang, R. S. Welch, M. Mancini, and *J. C. Mauro, “Beyond the average:
spatial and temporal fluctuations in oxide glass-forming systems”, Chem. Rev. 123, 1774-1840 (2022).

4. ©K. Hayashi, S. Kohara, H. Taniguchi, and A. Nakata (Editors), “Hyper-Ordered Structures. Recent Progress and
Future Perspectives”, J. Phys. Soc. Jpn. 91, 091001091013 (2022). (

5. *Y. Takano, H. X. Kondo, and H. Nakamura, “Quantum chemical studies on hydrogen bonds in helical secondary
structures”, Biophys. Rev. 14, 1369-1378 (2022).

6. *|. Obayashi, T. Nakamura, and Y. Hiraoka, “Persistent homology analysis for materials research and persistent

homology software: HomCloud”, J. Phys. Soc. Jpn. 91, 091013 (2022). (JPSJ 2023 top 10)

I, ”, Ceramics Japan
56, 359 (2021).

8. ©K. Ohara, Y. Onodera, M. Murakami, S. Kohara, “Structure of disordered materials under ambient to extreme
conditions revealed by synchrotron x-ray diffraction techniques at SPring-8—recent instrumentation and synergic
collaboration with modelling and topological analyses”, J. Phys. Condens. Matter 33, 383001 (2021).

9. ©K. Hayashi and T. Matsushita, “Recent achievements using X-ray fluorescence holography and photoelectron
holography”, SPring-8/SACLA Research Frontier 2020, 12 (2021).

7.

1. K. Hayashi (Editor), “Hyperordered Structures in Materials”, , Springer Singapore, (2023).
2. , EG. : : «“
, (2023).

3. D. Padovan, E.J. M. Hensen, and K. Nakajima, “Crystalline Metal Oxide Catalysts (1st edition), Chapter 11, Metal
Oxide Catalysts for the Valorization of Biomass-Derived Sugars”, Springer (2022).

4., S.Koharaand L. Pusztai, Atomistic Simulations of Glasses. Fundamentals and Applications, ed. by J. Duand A. N.
Cormack, Wiley-American Ceramic Society (2022) 60-88.

1. “Optical control of dielectric permittivity in widegap aluminates”, H. Taniguchi, Electroceramics XIX, Vilnius,
Lithuanig, 2024 8 19

2. “Void-engineering in silica glass for ultralow optical scattering loss”, M. Ono, 2022 European Conference on Optical
Communication (ECOC 2022) workshop, Basel, Switzerland. 2022 9 18

3. “Structure of densified silica glass”, Y. Onodera, 15th International Conference on the Structure of Non-Crystalline
Materials (NCM15), Cambridge, 2024 7 15

4. “The electrostatic levitation furnace onboard the international space station for container-less material processing and
thermophysical property measurements at extremely high temperature”, T. Ishikawa, The electrochemical society
243rd meeting, Boston, 2023 5

5. ;Iagzge—sgale ]gFT calculations for nanoarchitectonics”, A. Nakata, APS March Meeting 2024, Minneapolis, USA,

6. “Theoretical study on the dry reforming of methane”, Y. Morikawa, 6th International Conference on Catalysis and
Chemical Engineering, San Francisco, 2022 2 25

7. 2Dcl)gl ectcr)i ggroperti&s of Doped Metal Oxides Studied with Machine Learning, Ryoij Asahi, ASIAN-25, Ulsan, Korea,

4.10.28.
8. “Local structures of Tm ions in CasAl>SiO7:Eu,Tm long persistent phosphorescence phosphor studied by X-ray

fluorescence holography and positron annihilation lifetime spectroscopy”, M. Kitaura, 9th International Symposium
on Optical Materials, Tarragona, Spain, 2023 6 28

9. “Oxidation reactivities of two Ta@Siis and B@AI 1> superatoms on an organic substrate”, A, Nakajima, Symposium
on Size Selected Cluster, Davos, Switzerland, 2023 2

10. “Structures and properties of stimuli-responsive molecular crystals composed of unique-shaped building units”, Y.
Yakiyama, Singapore International Chemistry Conference, Singapore, 2022 12 4

( ) 2(_ ) ac )
1. “Symposium on Hyper-Ordered Structure Sciences in London”, 2025 1
2. 79 [FEER R AR 2 o AR D 0 b TERE SIS 2390 < B EHEL 7 ~"Disorder in Order"  "Order
within Disorder" D4#~] 2024 9
3. “Japan-Italy joint workshop - Workshop on physics and electronics of 2D doped materials”, 2024 6
4. 17 2023 11
5. 70
2023 3
6. 35
2022 1 9
( )
1 2025-034763 (2025/03/05)



10

10
[ J
3
” Hyperordered Structures in Materials” 25
2023 11 4
° A0l
SPring-8 J-PARC X

QR

Order/Disorder



10

e X
( )
( )
( )
J-PARC
[35] TiO2
Nb [12] [25,26]
(A)
Si0, T A @ Si0,t #74k Si0 5 &
(5)1.5'—'77 ® S0, # ® Si0, A
40
mf
yu 400°
® (; 10~ R _
"g 1200 °C/7.7 GPa® -
( ) * e
o5l /@ , B -cristobalite
™ a-quartz
A e MFI
= B -quartz Coesite
00 o esoD | | NEF
0.0 0.5 1.0 1.5 20 25
(b) {5
Order/Disorder 4o _ Coesite
o 2 e O -quartz
p(;\ ® 3 -quartz
(10 10(a) s %
Order/Disorder SiO2 § |ea-cisiobalic @ MFI[ 7.7 GP: =
% 1 | 5 -cristobalite
=
o SODe
A
( 10(b)) Coesite  SiO2 e
0K ]
0.0 0.5 1.0 1.5 2.0 2.5
oo A XnEs25ES
MFI {E EHMY =
10
() (b)
[ ]
[ ]
230
[ ]

10(a) C )



11

11
4
1 14 1
2 ) 2 3 ) 2021-22 COIVD-19
2023-24
( 2 )
24 Forest Award 16
2
3 14 )
2024 (M1 ) (D1 )
(B4 ) (D2 )
(D2 ) M2
(M1 ) (PD ) SIMaP( )
(D2 ) 2022 (PD NIMS)
(M1 ) (D2 )
2023 (D2 ) 2021 (M2 )
2021 2022 5 1 2 (2 )
2023 7 4
4 3 4 3
PDF
100
Forest Award
2023 24 2023 A01-1
( ) Stellhorn ( ) HERAEUS ( )
5 22-24 “Beyond Imperfections: New Structure-Property
Relationships in Ceramics and Glasses” Bad Honnef 2024
A02-1 ( ) A01-2
Tse “International Workshop on Hyperordered Structures and Quantum
Materials” 7 7-10
2021 9 13 17
( ) A02-1 SPring-8
() 2021-24 A03-2
A03-1 CMD
10 599
6 5 23 10
39 6 27

53



12

12
4
2022 COIVD-19
2022 12
2023 8 (9IDMRCS)
3D
4 ( 2 )
2419124 ( ) "Disorder in Order" "Order within Disorder"
‘24/9/10-13 « )
‘23/9/6-8 ( )
‘23/3/16 ( )
‘22/9/14-16 ( )
‘21/9/1-2 (online) -SEBR - PR - -
‘21/3/13 (online) SRR LTI Ty TERRITARE ] ~ SIS IENTZE O BT R B ~
COVID-19
youtube
117 126
IPS] =0 b
( ) 2023 youtube 11.JPSJ
82 36
(2024 ) SPring-8 7 SPring-8
BG4 ) 13%
30
2023 7 22,23
A0l
2024 11 1 SSH(Super Science
High School) 804
2 12
\Vol.8
Vol.9
2022

A02



13

13
1.
A02 SPring-8 X
IX (XFH/AXYS) ( 13( )
AXS Chi XFH
13( ) X
() XFH/AXS
(E/AE > 10,000) 2024 X () X
5 A01 AO03
A0l 2000
A02
A03
GPU
20
5
)
A01 2021 15,895,000
2021 8,767,000
2021 7,635,056
2020 5,720,000 X
2020 12,485,000 W (2200 )
A02 XFH/AXS
2021 ( ) 30,085,000 XFH AXS
2021  Chi 5,291,000 XFH
2021 6,068,700
2023 2 7,810,000
X
2021 ( ) 6,516,400
2020 X RHEED 24,420,000
2020 7,645,992
2023 6,047,800
AO03 2023 GPU 6,781,500
2020 5,229,400 CPU
GPU
2020 5,876,640

2020 GPU 7,606,500 GPU 20




13

3.
6
COIVD-19 2021 1
2022 2 2022
4
2023 2024
6
2024 6 5,300,000 6 2,300,000 17 4,500,000 62 750,000
2023 5 4,600,000 6 1,600,000 15 3,800,000 76 670,000
2022 2 1,400,000 4 1,100,000 0 0 95 (Online)
2021 1 730,000 0 0 0 0 126 (Online)
4.
7
7
() ()
Augustin Lu 36 NIMS 15,000,000
36 15,000,000
13 3,000,000
Jens. R. Stellhorn 12 5,000,000
12 NIMS 5,000,000
Jan. J. Wiesfeld 12 5,000,000
Nirupama Sheet 18 7,500,000
Thanh Ngoc Pham 6 3,000,000 An Giang University, Lecturer
9 3,500,000
Halubai Sekhar 33 11,000,000
34 11,300,000 Web
36 10,700,000
5.
SPring-8 (2021 370
/9 2022 723 /15 2023 538 /16 2024 : 939 /31 )

SPring-8

SPring-8 ( )



14

14

@

@

3)

(
)
2
[ ]
]
(1)
“"Hyperordered

Structures in Materials —Disorder in Order and Order within Disorder”

(2)



®3)

A03

A02

A02

A0l

A02

14



